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wild-type Cre to recognize LoxM7 is likely due to the cumulative effects of the loss of hydrogen bonding to three base pairs in LoxP, here denoted as T7/A28, C8/ G27, and G9/C26, were conservatively substituted to the C8/G27 base pair, a steric clash between Glu262 and the 5-methyl group of the LoxM7 T28 nucleotide, give C7/G28, T8/A27, and T9/A26 [19]. These nucleotides are proximal to residues 258-266 in Cre helix J and disruption of the solvent network. In addition, the reduced reactivity of LoxP(C7/G28) with wild-type Cre ( Figure 1C) . In wild-type Cre/Lox structures, the central guanine nucleotide G27 is recognized in the major ( Figure S1 ) indicates substantial indirect readout of these positions, which lack direct protein-or watergroove by a bidentate hydrogen bond with the Arg259 guanidinium moiety. This interaction is buttressed by a mediated contacts in the wild-type Cre/LoxP complexes. Overall, the reduced function of LoxM7 is likely third hydrogen bond between the arginine N 2 atom and its own main chain carbonyl. The N 4 atom of the compledue to impaired binding, since single substitutions at these sites diminished band shift activity [13] . Due to mentary C8 nucleotide is recognized by the Thr258 O ␥1 atom through a hydrogen bond bridge created by Sol179 the linkage between DNA binding and turnover rate in Cre-Lox recombination [14], it is difficult to discern conand Sol67 ( Figure 1D ). This bridge is part of a larger In each case, we used the main chain atoms of residues B20-B326 to superimpose the cleaving subunit of Cre/LoxP (PDB number 1KBU, green sticks) on the variant. Atom colors are indicated as follows: carbon, white; oxygen, red; nitrogen, blue; sulfur, green; and phosphorous, yellow. Positive difference electron density is shown in purple and orange. F obs Ϫ F calc difference maps were generated via calculated phases and amplitudes from models generated from 30 cycles of TNT XYZ and B refinement after removal of the omitted atoms from the final model. tributions, if any, of purely "catalytic" discrimination lection and refinement statistics are given in Table 1 (Figure 2) . The data coldiffer substantially (compare Figures 1D, 3C , 4C, and Table 1. out. Generally, variants bearing such substitutions Structural comparisons were made using the Cre/LoxP-G5 strucwould be expected to have relatively lower substrate ture as a reference, due to its high resolution. In spite of the G5 substitution, the DNA structure surrounding the substitution site selectivity. 
